Successful HIV prevention requires a better understanding of the structure and the dynamics of the sexual network. The latter evolves over time and the transmission network emerges from that dynamic sexual network. At the same time, the genetic material of the virus evolves across the transmission network. Due to the fact that population-level HIV transmission dynamics and HIV evolutionary dynamics are on the same time scale, the molecular evolution of the virus becomes a footprint of the transmission network. Therefore, the analysis of HIV phylogenetic trees holds the promise to provide more objective methods to estimate transmission network characteristics. We aimed to investigate the effect of sub-optimal sequence coverage on the characteristics of the transmission network (e.g., degree distribution and link density) inferred from the phylogenetic tree. We simulated a small epidemic (seventy-two transmission events) using agent-based models. Across the transmission chain, the molecular evolution of the virus was simulated using appropriate substitution models and evolutionary rates for HIV-1. We considered one consensus sequence per individual, and we simulated five levels of sequence coverage. In addition, we simulated two sampling strategies: a cross-sectional sampling design at the end of the simulation time window, and longitudinal sampling design. For each level, we constructed a phylogenetic tree and the subsequent transmission network, which were compared to the true transmission network. We found that a reconstructed transmission network from a phylogenetic tree has characteristics close to those of the true transmission network when sequence coverage was at least 60 per cent of the infected individuals (forty-five sequences). The increase of taxa (sequence coverage) improves the inferred transmission network characteristics. In addition, transmission networks reconstructed with the cross-sectional sampling design had less overestimation of links (which are seen as potential transmission events).
